The acyclic and cyclic monothio-orthoester monomers were synthesized by modification of aromatic monomers containing dithioester function in the side chain. Reversible addition-fragmentation chain transfer (RAFT) polymerization was employed for the preparation of polymers containing a dithioester end as macro-chain transfer agents (macro-CTA) using 4-benzyl methyldithiobenzoate (BMDTB) as chain transfer agent (CTA) and 2,2-azobisisobutyronitrile (AIBN) as initiator. A series of diblock copolymers were prepared by RAFT copolymerization of MVDTB, MMMS and MVPOCO, using the different macro-chain transfer agents (macro-CTA) and AIBN as initiator. All polymerizations were carried out at 60°C for 24 or 30 hours in dry THF. Homopolymers and diblock copolymers are characterized by 1 H NMR,
Reagents and solvents
4-bromostyrene (Acros, 96%), styrene (Acros, 99%), 2-vinylpyridine (Aldrich, 99%), and 4-vinylpyridine (Acros, 95%) were distilled twice under reduced pressure and stored at temperature lower than 0°C. 2,2'-Azobis(isobutyronitrile) (AIBN) (Aldrich, 97%) was recrystallized from methanol. 4-bromotoluene (Acros, 99%), benzyl bromide (Acros, 98%), was washed by pentane. THF (Fluka, 99%) was distilled from a complex Na benzophenone.
Instrumentation
1 H NMR and 13 C NMR, measurements were carried out on a Fourier Bruker AC 250 MHz spectrometer using CDCl 3 as solvent and TMS as reference. UV-visible spectra of a new RAFT agent and the dithioesters monomers were recorded on a Beckman DU-7 spectrophotometer using CH 2 Cl 2 as solvent. Fourier transform spectroscopy (FTIR) was performed on a Perkin Elmer ATR spectrophotometer using thin film for liquids and thin pallet for solids. The number-average molar mass (M n ), the weight-average molar mass (M w ), and the polydispersity index (M w /M n ) were determined by the size exclusion chromatography (SEC) using THF or DMF as eluent.The SEC system is an apparatus equipped with a Viscotek VE 5200 automatic and was calibrated using a PS standard or PMMA standard. Differential scanning calorimetric (DSC) measurements were performed using Perkin-Elmer DSC 7. All Tg measurements were carried out at a heating rate of 10 ºC/min under nitrogen flow in the temperature range 0-200 °C. The Tg value was taken as the mid point of the transition of the second scan. Thermo gravimetric analysis (TGA) was carried out on a Perkin-Elmer TGA-7 instrument under a nitrogen atmosphere. The temperature was elevated from 100 °C to 600 °C a rate of 20°C/min under nitrgen.
of HCl at 10 % / pentane. The organic phases were dried on MgSO4 and concentrated under vacuum. The red compound was purified by chromatography on silica gel column using the cyclohexane as eluent.
Benzyl 4-methyldithiobenzoate (BMDTB)
The 
Synthesis of aromatic acyclic and cyclic monothio-orthoesters
The sodium hydride at (60 % wt, 3.0 equiv) was placed in a three-necked flask of 250 ml, a solution of alcohol (3.0 equiv) or diethylene glycol (1.2 equiv) in dry THF at 0°C. The mixture was vigorously stirred under nitrogen atmosphere for 2 h at 0°C. A solution of dithioester monomer (1 equiv) in dry THF was added drop wise on the mixture réction at 0°C
. 
Preparation of homopolymers
The RAFT polymerization of different homopolymers is as follows: In round-bottom flask, a freshly distilled monomer (1 equiv) is added with BMDTB as CTA (0.34%-2.4%) and AIBN (0.06%-10%) as initiator in dry THF under nitrogen. The solution was degassed by three freeze-vacuum-thaw cycles and stirred 24 h at 60 °C (see Figure 2 , Table 1 , 2). The polymerization was stopped by liquid nitrogen and produced polymers were retrieved by precipitation in pentane for PMVDTB, PMMMS and PMVPOCO. Similarly, PS was precipitated in methanol, whereas P2VP and P4VP were retrieved by precipitation in ether.
After filtration, all obtained polymers of pink color were left to dry under vacuum at 60 °C overnight. 
PMVDTB

Preparation of copolymers by polymerization RAFT
The typical procedure of RAFT copolymerization is described as follows: On the PS, P2VP, and P4VP (1 equiv) containing a dithioester end is considered as macro-CTA, the freshly distilled monomers are added (0.8%-4.6% equiv) using AIBN as initiator (1.7% -7.9%) inanhydrous THF. The reaction mixture was degassed by freezing in liquid nitrogen and vacuum suction and is then stirred at 60 ° C for 24 hours (see Figure 2 , Table 1 , 3). The copolymerization was stopped in liquid nitrogen and well defined copolymers: PS-PMVDTB, PS-PMMMS and PS-PMVPOCO, were obtained by precipitation in methanol. Similarly, P2VP-PMVDTB and P2VP-PMMMS were obtained by precipitation in pentane, whereas P4VP-PMVDTB, P2VP-PMVPOCO and P4VP-PMVPOCO were retrieved by precipitation in THF. After precipitation, all polymers were left to dry under vacuum at 60°C. 
PS-PMVDTB
P4VP-PMVPOCO
The bloc polymers such as PS, P2VP, P4VP, PMVDTB, PMMMS and PMVPOCO bearing a dithioester functions at the end of the chain, were synthesized by RAFT polymerization at 60°C using benzyl-4-methyldithiobenzoate (BMDTB), considered as an appropriate CTA for the controlled polymerization. The obtained homopolymers are pink solid confirming the presence of the dithioester end group of CTA (BMDTB).
The homopolymers synthesized in the first step by RAFT, acts as a macro-CTA in the polymerization of the second monomer. On the other hand, the PS, P2VP, P4VP chains were active as RAFT agents to control the synthesis of the diblock copolymers. 
Homopolymers and diblock copolymers
As can be seen in Figure 3 , the 1 HNMR spectra revels the presence of several peaks localized, respectively, at 3.1 ppm which can be attributed to methoxy groups of homopolymer PMMMS. While, the peak localized around 1.66 ppm may be assigned to methylthio (SCH 3 ) groups. The peak observed at 2.3 ppm in block polymer PMMMS is assigned to CH 3 In the NMR spectrum of protons, the peaks at 3.7 ppm were attributed to protons (a) group is indicative of the polymerization of MVPOCO.
As can be seen in Figure 5 , the presence of three peaks at 6.3-8.2 ppm from protons of P2VP
and one peak at 3.2 ppm confirmed the RAFT copolymerization. The spectroscopic results indicated that the moiety of the RAFT agent was attached to the ends of PS, P2VP, P4VP, PMVDTB, PMMMS and PMVPOCO.
Molecular weight distribution and polydispersity index
Among the analytical methods allowing the determination of the molar mass polymers, size exclusion chromatography (SEC) was chosen as method for the characterization of the homopolymers and copolymers. SEC was used since it gives access to the number-average molecular weighs (M n ), to the weight-average molar mass (M w ) and to the molar mass distribution of the sample polydispersity indexes (PDI) of polymers and copolymers. Table 2 lists the synthesized homopolymers along with their polymerization yields and molecular characteristics. This is due in fact that PS-CTA is a good hemolytic leaving group in polymerization of MMMS and MVPOCO. However, BMDTB considered as the new RAFT agent provides a narrow polydispersity product with the increase of monomer/CTA ratio. 
Thermal gravimetric analysis study (TGA)
The thermal stability of polymer materials constitutes is one of the key factors in their application for several sectors. In order to determine the upper temperature limit of the processing and use of polymers, the thermogravimetric analysis (TGA) is widely used to understand the thermal degradation of polymer synthesized and the possibility to form cross-linked structures. In this context, the thermal behavior of PS, PS-PMVDTB, PS-PMMMS and PS-PMVPOCO were studied. The thermogravimetric curves for synthesized polymers are shown in Figure 6 . As can be seen, all polymers exhibit one stage degradation processes. It is assigned to the decomposition of the main chain by random scissions. It can be observed that PS-PMMMS shows a good thermal stability until about 350°C. Above this 
Differential scanning calorimetric study (DSC)
The transition behaviors observed with the polymers have long been used as a basic criterion in the study of temperature range of applicability of homopolymers and their copolymers.
Thus, the study of glass transitions can provide important information about the physical state and morphology of these polymers. These phenomena can also provide important information about the possible relaxations that occurring at the segments level during the transition. In general, the DSC is the most convenient method to elucidate fundamental characteristic of the physical state, morphology and orientation of the chains. For all these advantages, we have therefore adopted this technique to study our systems. Thus, the thermal characterization of the homopolymers and diblock copolymers was performed by differential scanning calorimetric (DSC) with subsequent heating/cooling program from 100 °C to 200 °C. The results are summarized in Table 2 , 3. As can be seen, for all block copolymers, the obtained results reveal that each copolymer presents two temperature transitions in agreement with those obtained previously.
CONCLUSION
We 
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